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group identification). Thus, teamwork climate is conceptualized here to be associated with global individual, collective and project level outcomes. 111
The four teamwork climate dimensions are interrelated and reinforcing; they are 112 conceptualized as reflective dimensions of a superordinate multidimensional (teamwork climate) 113 construct. For example, authority support, when present, helps to stabilize the normative goal (i.e. 114 common goal) frame in workgroup members through "goal contagion" effects and when absent, can 115 create subversive undercurrents to any shared cognition developed by workgroup members 116 organizational climate literature by Kuenzi and Schminke (2009) showed that facet-specific work climates can -and do -have effects beyond their immediate facet-specific outcomes. Studies 157 examining the dimensionality of the TCI have found support for both four-and five-factor TCI 158 models, and at both individual and workgroup levels of analysis (e.g. Mathisen et al., 2004; Mathisen 159 et al., 2006) . Mathisen et al. (2006: 32) also found that a second-order one-factor TCI model "showed 160 almost comparable fit at both individual and team levels to the first-order four-factor model". 161 Therefore, they concluded that a multidimensional latent variable approach to work climate might 162 hold much promise. However, it is argued that interaction frequency per se, as a separate climate 163 dimension, is conceptually redundant since frequent interaction is an inherent characteristic of the 164 proximal workgroup in joint-production contexts (cf. Anderson and West, 1998 to provide emotional and psychological strength to one another" and voice, as "the degree to which a 173 team's members have an input into how the team carries out its purpose". Thus, social support and teamwork climate construct, with global individual-and group-level outcomes (see Fig. 1 ). As the 179 review by Anvuur and Kumaraswamy (2007) shows, the teamwork climate dimensions are also 180 germane to the joint-production context of construction TMO workgroups, and have each been 181 identified as having formative roles in the parallel lines of extant on teams, teamwork and team 182 performance. However, in the lines of extant literature, there is a paucity of studies that include the 183 common goals, equal status, integrative interactions, and authority support in multidimensional 184 construct designs, and with individuals' cooperation as an outcome. Within the CMR literature, there 185 is, to the best of the authors' knowledge, no multidimensional study of the teamwork climate factors. 186
The present paper responds to this need by empirically testing hypotheses linking the 187 multidimensional teamwork climate construct to individuals' cooperation with their TMO 188 workgroups. The present study also constitutes useful validation of the conceptual framework in Fig.  189 1, as recommended by Anvuur and Kumaraswamy (2007) , and in so doing provides greater 190 confidence in its substantive utility and deployment. The individual level of analysis is adopted in this 191 paper. Cooperation is conceptualized as individuals' performance behaviors that advance the goals of Items for this Study 1 were merged into a larger questionnaire instrument that was itself a 269 conceptual replication of an earlier Hong Kong based study (see Anvuur, 2008) . A focus group 270 discussion involving senior academic colleagues was used to make further refinements to the broader 271 questionnaire instrument to make it more appropriate to the UK context. The final questionnaire 272 instrument was entitled "Research Study into Impact of Professional Relations on Performance in 273 Projects" to reflect the broader aims of the study. Data collection for study 1 was undertaken between 274
July and September 2010. 275
The aim was to survey built environment professional managers in the UK who have recent 276 project experience. As the theoretical population was unknown, a study population was defined using 277 the following sampling procedure: First, the accessible population was defined as UK-based chartered 278 (i.e. with 'Member' or 'Fellow' designation) built environment professional managers with project 279 management expertise. Second, we searched the accessible professional membership directories such 280 as the Chartered Institute of Building, and the Royal Institution of Chartered Surveyors, for chartered 281 professionals with project management as a specialism, and who also have full postal or email 282 addresses. This resulted in a sampling frame of 4290 professionals. We randomly selected 2000 283 professionals and invited them to participate in the study. Third, in order to identify and include only 284 those with recent project experience, we asked respondents to indicate if they were directly involved 285 in a construction project that was completed between 2005 and 2010 or currently ongoing but 286 relatively advanced (yes/no). Respondents who answered 'yes' to the screening question (hereafter 287 the 'eligibles') were asked to respond to the whole questionnaire. Those who answered 'no' (hereafter 288 the 'non-eligibles') were directed, via a skip routine, to answer only demographic and social preference questions. The questionnaire items (save socio-demographic items) were tailored to a 290 project context by expressly asking respondents to focus on their proximal TMO workgroup within 291 one and the same specific project. 292
The postal questionnaire was printed as an A5 booklet and mailed to potential respondents 293 together with an enclosed business-reply envelope and a cover letter that detailed the particulars of 294 the research study (i.e., researchers involved; purpose of study; nature of and how to the answer 295 questions; importance and voluntary nature of participation; need for accuracy and assurances of 296 confidentiality; data protection notice; approximate time to complete the survey; the aggregate nature 297 of the ensuing data analyses and reporting; and when and how to return the completed questionnaire 298 booklet). Some four hundred and forty-one (441) of those invited to participate in the study had email 299 addresses, and were sent a link to a web version of the questionnaire developed in Opinio software; 300 this granted customized content and anonymity to respondents. After two mailings (for the postal 301 questionnaire) and two email reminders (for the web version), the following results were received: 405 302 'eligible' responses; 49 'non-eligible' responses; and 97 returned questionnaires. This represents a 303 response rate of 21%, or the higher rate of 23% when 'non-eligibles' in the sampling frame are 304 adjusted for. As not all undelivered postal mails are returned, this response rate is a conservative 305 estimate, and compares reasonably well with those reported for similar UK studies. For example, 306 The impact of item non-response bias was assessed using the missing value analysis (MVA) 310 module in SPSS and following conventional guidelines for identifying missing data and applying 311 appropriate remedies (Hair et al., 2010) . This resulted in 21 cases being discarded for missing for more than 5% data. No noticeable missing data pattern was observed for the remaining 384 cases. Little's test of data missing completely at random (MCAR) was nonsignificant [χ²df=14126 = 14364.25, p = .079], 314
indicating that there is no significant difference between the observed missing data pattern in the 315 sample and a random pattern. At this stage, a further three cases were discarded for missing data on 316 the non-metric control variables (i.e. gender, age, grade, nationality, ethnicity) in our study; two were 317 missing data on all five control variables and the third, on nationality and ethnicity. The expectation-318 maximization data imputation method (cf. Hair et al., 2010) was used to impute replacement values 319 for missing metric data. The binary logistic regression procedure in SPSS was used to statistically test 320 the odds that six demographic variables and three project characteristics were related to high-effort (n 321 = 123) rather than low-effort (reference category; n = 258) respondents. The results showed that no 322 systematic differences existed between low-effort and high-effort respondents: nonsignificant ratio 323 test [χ 2 (df = 10) = 8.301, p = .599]; nonsignificant score test [χ 2 (df = 10) = 7.873, p = .641]; nonsignificant 324 associations between individual predictors and high-effort respondents (p > .05); nonsignificant Instructions preceding the questionnaire items in both Studies 1 and 2 (save the demographic 394 and social preference items) oriented respondents to focus on their role and proximal cross-functional 395 workgroup within one and the same construction project that they were recently involved in within 5 396 years of survey date. This is in keeping with the conceptualizations of the teamwork climate and 397 cooperation constructs, and also increases the accuracy of the measures by ensuring that they are 398 specific to a TMO workgroup and by minimizing the potential impact of recall bias. 399
Analysis procedure 400 The statistical procedure used was structural equation modeling (SEM), using AMOS software 401 (Arbuckle, 2011). The two-step approach to SEM (Anderson and Gerbing, 1992) was adopted. First, 402 confirmatory factor analysis (CFA) was performed to assess the fit to the data of the multidimensional goals, and equal status loaded onto a superordinate latent construct (four-factor superordinate 405 model). The fit to the data of our hypothesized four-factor superordinate model was compared with 406 the fit to the data of competing and alternative models of teamwork climate: (1) a three-factor 407 multidimensional model with the first-order latent constructs supported integrative interactions 408 (combining the integrative interactions and authority support items), common goals, and equal status 409 loaded on to a superordinate latent construct (three-factor superordinate model);
(2) and a model with 410 all the teamwork climate items loaded on to a single latent construct (one-factor model). All the 411 models above also included the four dummy-coded control variables (ethnicity, age, gender, and 412 education) and the four cooperation dimensions (in-role, extra-role, compliance, and deference). A 413 scale was set for each first-order latent construct by fixing a path leading from the construct to unity 414 and for each superordinate construct, by fixing its variance to unity, thereby standardizing it. The 415 error variances for the dummy-coded variables were fixed to zero. Secondly, once a good-fitting CFA 416 model was obtained, we proceeded to specify and test a structural model containing the hypothesized 417 relations between the four-factor superordinate teamwork climate construct and each cooperation 418 dimension. 419
As absolute values of univariate skewness and kurtosis for scale items were all below 2 and 7 420 respectively and the four dummy-coded control variables were fixed, maximum likelihood estimation 421 was used (cf. Curran et al., 1996) . When assessing absolute model fit, evidence of satisfactory fit for a 422 CFA model of this complexity would include a significant χ 2 value, a normed χ 2 (i.e. χ 2 /df) value below 423 5, comparative fit index (CFI) and incremental fit index (IFI) values of 0.90 or higher, and root mean 424 square error of approximation (RMSEA) value below 0.08 (cf . Hair et al., 2010) . The measurement 425 models described above are all nested and, therefore, were compared with one another using Chi-square difference tests. Good convergent validity is generally indicated by (Hair et al., 2010): statistically significant factor loadings of 0.50 or higher; average variance extracted (AVE) estimates of 428 0.50 or higher; and construct reliability (CR; the conceptual equivalent to Cronbach's alpha) estimates 429 of 0.70 or higher. Discriminant validity is demonstrated if the AVE estimate for each construct is 430 greater than the squared interconstruct correlations associated with that construct (Hair et al., 2010) . 431
Results

432
Study 1 433 CFA 434
The analysis confirmed a good overall fit of the four-factor teamwork climate CFA model to 435 the data: χ 2 (df = 593) = 1132.83, p = .000; χ 2 /df = 1.91; RMSEA = 0.049; IFI = 0.93; CFI = 0.93. This model 436 was better fitting than a three-factor model with items measuring integrative interactions and 437 authority support loaded onto a common factor (Δχ 2 (1) = 546.304, p = .000) and a one-factor model 438 with all the teamwork climate items loaded onto a single factor (Δχ 2 (4) = 1359.9, p = .000). Both the 439 one-factor and three-factor models did not fit the data well. (We also performed a Bollen-Stine 440 bootstrap procedure with 5000 resamples to assess the overall CFA model fit to the data and obtained 441 the same results as reported above for the normal theory test.) All standardized factor loadings ranged 442 from 0.62 to 0.93, and all freely estimated loadings were statistically significant at p = .000. The factor 443 loadings of the teamwork climate indicators were substantially high (integrative interactions, λ = 0.80; 444 authority support, λ = 0.72; common goals, λ = 0.69; equal status, λ = 0.81). The CR estimates for all 445 latent constructs, presented in Table 1 , substantially exceeded the cut-off value of 0.70, suggesting 446 adequate reliability. All AVE estimates in Table 1 (diagonal entries) exceeded the 0.50 threshold value. see that each AVE estimate is greater than the squared interconstruct correlations in the row or column in which it is found. Therefore, the discriminant validity of the CFA model is confirmed. 450
The pattern of statistically significant, positive correlations among the latent constructs in 451 Table 1 (r ≥ 0.24, p < .001), consistent with theoretical expectations, provides evidence of nomological 452 validity on a zero-order basis. Of the four control variables, ethnicity was significantly associated with 453 extra-role behavior (r = 0.26, p < .001) and age (r = 0.18, p < .001), age was also significantly related to 454 teamwork climate (r = 0.20, p < .001), while education was significantly associated with compliance (r = 455 0.11, p < .001) and gender (r = 0.11, p < .001). 456 
Having established that the CFA model has a good fit to the data, we proceeded to test the 461 structural model for corroboration (or otherwise) of hypotheses H1 through to H4. We also included 462 paths from each of the four control variables (ethnicity, age, gender, and education) to in-role, extra-463 role, compliance, and deference behavior. The bias-corrected and accelerated bootstrap (BCa) 464 procedure with 5,000 resamples was used to generate the 95% confidence intervals and associated 465 standard errors of parameter estimates. A parameter estimate is significant if its 95% bootstrap 466 confidence interval does not include zero (Cheung and Lau, 2008). The results showed convergence 467 between the normal theory sample estimates and the bootstrap estimates. The results also suggested a 468 good fit of the structural model to the data: χ²(df = 599) = 1286.05, p = .000; χ²/df = 2.147; IFI = 0.91; CFI = parameters associated with the four control variables (ethnicity, age, gender and education) are not 472 displayed in Fig. 2 . However, an error or disturbance term is easily computed as 1 minus the squared 473 multiple correlation. For example, the error term for indicator number 1, e1 = 1 -0.70 = 0.30; and the 474 disturbance term for the integrative interactions construct, d1 = 1 -0.57 = 0.43. All coefficients in Fig. 2,  475 including path coefficients and freely estimated factor loadings are statistically significant at p < .001. 476
The stability of parameter estimates between the CFA and SEM models (allowing for the expected 477 insignificant factor loading fluctuations of ≤ |0.05|) provides further evidence of discriminant validity. 478
The structural path from ethnicity to extra-role behavior (not shown in Fig. 2 ) was statistically 479 significant and positive (β = 0.23; 95% CI = 0.11, 0.36; p = .000), suggesting that the Caucasian 480 respondents in the sample engaged in more extra-role behavior than the non-Caucasians. No 481 significant effects were found for the other control variables. Hypothesis H1 predicted that teamwork 482 climate would significantly and positively influence in-role behavior. The hypothesis was supported, 483 as the structural path from teamwork climate to in-role behavior (see Fig. 2 ) was statistically 484 significant and positive (β = 0.47; 95% CI = 0.34, 0.60; p = .000; R 2 = 0.23). The results in Fig. 2 also show 485 that: teamwork climate is significantly and positively related to extra-role (β = 0.49; 95% CI = 0.35, 0.61; 486 p = .000; R 2 = 0.31), compliance (β = 0.57; 95% CI = 0.43, 0.70; p = .000; R 2 = 0.33), and deference behavior 487 (β = 0.52; 95% CI = 0.36, 0.66; p = .000; R 2 = 0.27). Therefore, hypotheses H2, H3 and H4 were also 488 supported. 489 conceptualization of teamwork climate. The relationships between dimension specificities and the compliance (r = 0.19, p < .05). 562 
………………………. 490
Having established satisfactory fit of the CFA model to the data, we proceeded to test the 567 structural model for corroboration (or otherwise) of hypotheses H1 through to H4. The SEM model also 568 included paths from each of the four control variables (ethnicity, age, gender, and education) to in-569 role, extra-role, compliance, and deference behavior. The results suggested a good fit of the SEM 570 model to the data: χ²(df = 634) = 970.42, p = .000; χ²/df = 1.53; IFI = 0.90; CFI = 0.90; RMSEA = 0.06. The 571 structural model is shown in Fig. 3. Numbers (1-34 ) are used to represent scale items for first-order 572 constructs in Fig. 3 . All coefficients for the variables of interest in Fig. 3 , including path coefficients 573 and freely estimated factor loadings were statistically significant at p < .05. The stability of parameter 574 estimates between the CFA and SEM models (allowing for the expected insignificant factor loading 575 fluctuations of ≤ |0.05|) provides further evidence of discriminant validity. 576
Except the statistically significant and positive effect of education on compliance behavior (β = 577 0.17, p = .037) (not shown in Fig. 3 ), no significant effect was found for the other control variables. We 578 found support for our substantive hypotheses. Hypothesis H1 predicted that teamwork climate would 579 significantly and positively influence in-role behavior. This was supported, as the structural path from 580 teamwork climate to in-role behavior (see Fig. 3 ) was statistically significant and positive (β = 0.45, p = 581 .000; R 2 = 0.19). The results in Fig. 3 also show that: teamwork climate is significantly and positively related to extra-role (β = 0.62, p = .000; R 2 = 0.37), compliance (β = 0.23, p = .015; R 2 = 0.13), and deference 583 behavior (β = 0.24, p = .019; R 2 = 0.11). Therefore, hypotheses H2, H3 and H4 were also supported. 584 The two studies reported in this paper further contribute to research on work climates by 633 demonstrating the value of a superordinate multidimensional conceptualization of teamwork climate. 634
………………………. 585
They show that, after controlling for the superordinate multidimensional teamwork climate construct, 635 none of its four dimensions explains any incremental variance in an individual's cooperative behavior. discussion on how the processes of enactment, sensegiving and sensemaking implicated in Fig. 1 can  695 contribute to the much desired 'cultural transformation' of the construction sector as a whole, the 696 reader is referred to Anvuur and Kumaraswamy (2007) . 697
Limitations and future research 698 The usual limitations of any research of the kind reported in this paper apply; these limitations 699 derive, principally, from the self-report nature of the data, sample demographics and location 700 specificity of each study, and are best left to future research to address. However, the key concerns 701 posed by these limitations may (i.e. effect size inflation, generalizability of findings) were mitigated in 702 this study through the use of two cross-cultural samples, statistical controls, as well as the established 703 procedural remedies for dealing with them (see "Method" section). Also, while our findings are 704 consistent with our hypotheses, the extant literature and the causal directions depicted in our 705 conceptual model, they do not prove causality. Therefore, corroboration of our findings by future 706 research would be useful. 707
The focus in this research has been on psychological climate, that is, individuals' perceptions of 708 their workgroup environment. While this has provided very useful insights, a useful extension to this 709 research would be to test the same hypotheses at the workgroup level-that is, for collective 710 perceptions of the work climate. Admittedly, surveying multiple respondents from different TMO 711 workgroups will be very challenging but also might yield more insights beyond just corroborating the 712 findings in the current research. Indeed, previous research has found different levels of the same 713 outcomes for individual perceptions versus aggregated perceptions of climate phenomena (cf. Kuenzi 714 and Schminke, 2009). Although our explanation above for the significant difference in variance for 715 rule-following behavior explained by the teamwork climate construct between the predominantly 716 (1 = 'strongly disagree' to 5 = 'strongly agree'): ( 31) We have a "we are in it together" attitude; (32) 912
People feel understood and accepted by each other; (33) Everyone's view is listened to even if it is in 913 the minority. Study 2 -To what extent do you agree or disagree (1 = 'strongly disagree' to 5 = 'strongly 914 agree') that colleagues in your proximal workgroup: (31) respect the work you do; (32) respect your 
